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(57)Abstract: J 
PROBLEM TO BE SOLVED: To achieve exact power 



control by improving accuracy in Eblo measurement 
while using a coherent detection scheme. 
SOLUTION: A mobile unit once inserts a pilot code 
composed of a known code into one slot on an outgoing 
line and transmits it. At a receiver at a cell site, 
respective path receivers of rakes 10 and 20 separately 
receive signals arriving with different propagation delay 
and perform reverse spreading processing. Concerning 
respective paths, carrier estimators 41-46 guide phases 
and amplitudes from received signals while utilizing 
known pilot signals. Next, a channel measure signal 
provided by the pilot code is interpolated and a carrier 
reference for detection and Eblo measurement is 
generated. A closed loop power control unit 80 measures 
the Eblo of the specified mobile unit while using the 
carrier signal estimated for each path, an output signal 
from a diversity synthesizer 30 and the known pilot 
code. 
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m^m 1 ] zL-^tm^'^m^7mm cc d m a) 

0 IK 0 1" ^ -fe -7 - ^ffij^lS X T- A :|3 i t § ^yi/— 

Eblo (1 If^y h^rcK>(Om^:^^-)\^^<^=^Wntiy^^^ 
hOEbloSJ^ffitD. ^a6Si6^n/cEb 

F L.xmmm^mf2 ^mmt ^ct t-t^ 
n^K^oo?^^. ^^\.m.^wu^y h^^ff^i^m-^n^ 

ho 

EbIo^ilJ^tCi^^^^A±J^^I«^'r^-fe;^^^ htDgfiSi: 
m 1 lgffior^;l/-7'm;b^Jmi:x-^y ho 

0. Hufe/N-Ff'-^¥'J^ti^-r/^-v'f^^^^^^<^ 
Ebioii^f§rfeo. 



(2) If 1 0-9 8 4 3 1 
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Eblo^»tb-r^rc46tO#Si:^Stc<i;^. 

Eb I oiijs^c ti:. f"- ^ ^^tc J^i^:^•r ^ -9- > -f)\^RW^>( 

□ ^y h^^icJ^fS-r'5-*t>':/;l/^0^>???)^^ffl^n^ci: 

ho 

^y ho 

fiuid ^ ^- ^-^fiScM^ ^ tut E^<i :$^-r / ^- 

P^;V-yS^SfJffl]::i-^y ho 
5fSSccor^;b-ym;bifJ®i:i-'y ho 
m^?$JJffli::i-^y ho 

io [iS*^io] tiifeEbio;^©m*r^/c46o#sti. tfi 

TEblo^^tti-r^^l^^Mx.^ c ^^4f ® i:*r§if 
SfSK^OP^;!/-:/^^!*!]®:^.- ^y Fo 
[fi^:^l 1] /Wn^y h^^^tO^^^fflLTEblo;^ 

ffi^-r^tsiEm2co¥gtj:. mmmicoEbiom^^tm 

>'^-rn^y h«^cO^^Eblo»aitc<£ffi-r§^2 0Eblojt 
m^r^& *) . 2 OEb I olt^ggtc ^5tt § Eb I o^mffliO 
40 ^l^-f^l^mit'P^l^ti^. tufE>'^-F-r-^$^¥fJ^^C^3^t^ 
^ 0 ic J; o T 5 1 ^ e C ^ n ^ Eb I oSiJ^SSO^^f b ^ V ^ 

y Fo 

[ii^^l 2] SulE^SCDEbloffi^titC^S^t^EbloS 
mcofc46. ^'Wu^y F??^cF)^ffi;5^t>*¥i^{t:tcS"::5<ifJ 
HufEII^P^n/cfi^^iIfflLfcMJ^iOf^t>0tc 

m^^citm^m 1 (DEbloit^ggT'tDgmsaSitDt^PBligm 

50 i(rft^§iPB^T*n-sxs^tt^-r^ci:T% ^wmcom^p 



-2- 



I 
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[fi^il i 4 ] SulBm 2 OEblo?iS§§ti. Huie^^m 
ti ic *5 ^ g^P^^i^fflSP. *:) ^^ifflt- ^ fc a6co^g^ 
Mic(i^. SiJ^^nfcflufa^?$^;b^^^2iOEblo}S^ 
o T-^C>ffiIE^S(T-ji^f ^ C ^ (c <i: o T*iiE 
;^)^^^n. CC»J:^^ffi»^*iiEtcJ:oT^K ^20 

Eb I oa^^i^^ffi^ t> -r ^ c h sfe i: -r ^ if 
[ii*3i 1 5 ] mmm ^ w^m^^mm. t5te/^- kt' 

StcJ:orm^^n/cEblo^-^cOXn>y hcom:^OSiffl 
^y ho 

tO^gti . tu f BEb i oWi'&^m^^'^ ^ tirmtimWi :3 v 

> K^^^-r^^s^e^. fluiBm I (o^m^^i^i^m 

y ho 

[0001] 

vxf-Atc^L. ^omm^cit. m^^m^Ttmm (u^ 

CO 0 0 2] 
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U^M(Dim^ C DM Ai/XT'i:.ti. x>^iS?;i/4r;i/"^- 
CO X 7^ A ri-^f *^^:S-r ^ iifi^ffi^ { k*r s /-c 46 
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[0 0 0 3] cto-fe/i/^-^ifi^^^^yUi. — a§tc2o 

^nrntf^^cotm^^ctti^x^^^o ^i^mmm^ 
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-iyy^^{mmmm\^^'^x^\^uc-^t\. m^r^ii\^ 
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30 il^titiStt^M-r^o 
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^IBj^iq^t/m^ii'OU^T CDMA -yxr-L.comm^m:km 
tcr^/c46tc. S^i&:x-'y hom^;b^i2Sgg/M5S^OM 
^5^T*l:kT-tr;l/1f-r htciija-r^J:^^^i!i:3.-^y h 
<OK^#m:^i^S<J®i-r^o ^tOcfc^^CDM A v-XxAT- 

mmirtik^-mx^^o 

[0 0 0 5] Mtc. y jL->^>^'^^^-^j\^(0^n±. m 

mi.xtst^rsi^fnii^ibrjii^'^coxh^o ^mmti^^ 

^<Dff^mm^rixi.^^o mji^-y^m^mi^t. ^mm 
t](Dmt^cf^^\:^xmmm^^mm-t^c tKh^o ±o 
iHisiop^;i/-rT'ti. ^mmi^t-tzjv^^ hti^ib(D^mm 
ti\y^j\^^m^L. ^x<D^mm(ommm^^m—<D^ 
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^-^-^T^yl/T 1 ©^/cf?!^ 1 0 0 OnwFSgT'^^o 

[0 0 0 7] r^;U-y^ffi^@6^ti. ^5S^5:iMfim;b^ 
^ft-r^/ci6tcrjf1>'i/-:/li^{ii^ffl3f tc^ilE-r^ c tic 

T'ti:. m±?»tiSvHcf^fflLfc-pT^x-S^'> 

T\ iil^U^r U-7x— v^yyiljliz-^U-YU-^^^x-iy* 
31i^b^U->^x-i/*>^*^ffl$tJbcfc^ i:-r^ 

i: Tb^T? # ^ I ^ 9 2: 
[0 0 0 8] 

tt^BER/FER (tf-y h/^^'U-A^O^) titgti. §M 

^notzibicit. mmmt^^mmr*^ ^Eb\omm^no 
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[0 0 0 9] rati — UVh^ttlT^— ^^^affi^X-rAtcfe 

icmm^n^o ^mmmvit. cto^wa^y h^^^^ 

a-y h^mf^Eblom^mic^^m^ri^o /Wa^y 
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t3-r/)nc/jN$0^) -^rSif^Urv^^hK^L. EbloPJ^cO 

cttt^v^^o mm^^(oit. a;^SiSi5:3v>F^a^;& 

^/'ci6^^^;l^m^;6^^ttj^-^y h*o^S^tutcgL<^ 
{it;: S^§§7b^ 6 om:b T^- ^ Wt?F#{ b^<£^-^ ^ c ^ 

U -tr V^V^^ik^OfjtC. Eb I orliJ^ffiiO /c^tC^N- F 
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^tc titular 1 (OEb\omm^x<DMibmm(o^m^m^ 
mm i^xmrnm i (DEbiom^mcofiWiMm^Mab. Ebio 

[0 0 2 93 tufB^2 0Eblo«^t§ti. HijfB^^«:fjO 

i^itlcX-DXi^'p-r^o 
50 [00 3 03 tuf 2 tOEb I o|tS§iti. MIB^^a;^ tC 
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m:ji::^y h^^mi^xmrnicmm-r^ctti^x^^o c 
m^n^^^vTmmmm\cB>\o}fcmm-t^ctti^x 

[0 0 4 4] *^0^tcfcl^r. Eblofi 1 ;^n^y hS^Hrt 
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-i>??^tcj^fit^b. {rN+l rK}ti>'W 

n>y h?^^tc*ri^^b. {pi, p2 pK} 

[0 0 6 5] ^N-F?iJ^x-^ {dl, d2 

dN} ti. {r 1 r Nl mS {p 

1 pN} ^^ffibTti^n^o /Wn^y h?? 

^ IdN+l. dN+2 dK} 

;!)\ -t^y>^;l/ {r N, rNH-1 r K} ^l^ffi 

bTM^b. cn^cD^ij^^aaicD/^-rn^y id 

N+l. dN + 2 dK} ^i:t^bs fflV^^*9 

[0 0 6 6] T^^fi^ { i 1 , i 2 i K} 

i 1 = r 1 -p 1 d 1 , 
i 2 = r2-p2d2 

i K= r K-pKdK 

M^i^ii^ti. {pldl, p2d 

2 pNdN pKd K} h^^o 

[0 0 6 7] m^m.-h\u ^^mm^o^niiip^m.'^'^ 

n^o { i 1 . 12 i K} tom 

[0 0 6 8] ^M\^fz.l5m\t. ^^7.if^^-f^7.(r>^^\c 

b) b7b^^V^^(g^-r^^. miO/^X (a) T% 

{rla. r2a rKa} SM^Pil^. 

{pla, p2a p K a} =F^/^-rn^y 

m2(OJ^7. (b) r\ 

{rib. r2b rKb} ^m^mm^. 

{plb. p2b p K b) ^^v'^-f a^y 

^;b- ^^^^ nfc4- -v U rfi^ ^ 
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[0 0 6 9] ^'^j^'-iy^^mLxsm±\t'^^<Dm^\'i 

im(0^mm^ Irlc r2c rKc} 

it. 

r 1 c=r 1 apla* + r Ibplb* 
r2c=r2ap2a*+r2bp2b* 

rKc = rKapKa*-f-rKbpKb* 

[0 0 7 0] /^- K^j^x"— ^5? Ml. d2 

d NMi. { r 1 c. r 2 c r N c} 

[0 0 7 1] 4^A'UT^tS*^^iiT% /N-K^l^iJ^MO?b^ 

±<r^\.^m'^iC{t. ii 1. i 2 i 

K} (i. 

i 1 = r 1 c — m 1 
i 2 = r 2 c -m 2 

i K= r K c -mK 

^^^o CCT% {r 1 c. r2c rKc} 

{ml, m2 mK} ti. ^^/^-v'^^^H 

-g»o ^V/^-v'^^^fi^iO^^fS {ml, m 

2 mK} ti. t::^TOci:^tcUTSai^n^o 

[0 0 7 2] 

ml=pladlpla*+plbdlplb* 
m2=p2ad2p2a*+p2bd2p2b* 

mK=pKadKpKa*+pKbdKpKb* 
"^Wntil^t. {il. \ 2 \K) <Dm.ti^^ 

^r^x^'&'^n^o m^mls^t. {mi. m 
2 mK} <Dmti^^m\.xm&^ti^o 

[0 0 7 3] imn'^mit S / I Cit^TO J: LTS 

[0 0 7 4] S/I= {m 1 m 1 * +m2 m2 * +. . 
4-mKmK*}/'{(rlc-ml) (rlc-ml) 
*+(r2c-m2) (r2c-m2)*+. .+(r 
K c-mK) (r K c-mK) *} 
CCT% 53^^ti. = {rlcdl*-(plaepla 
e* + plbeplbe*)} {rlcdl*-(pl 
aeplae*-fplbeplbe*)} +. . . "Cfe 
ccr\ dldl* = d2d2*=. . =dKdK 
* = 1 Xh^o 

[0 0 7 5] Ebiotis/' I ti^^mh-^n^o 

[0 0 7 6] Ml^^^ ^"^-i^^^-^-ti^Mm^c-mit 

T^-^fJSP.0tCJ:or^l#ec^n§«^^0fD2O 
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J8 

<^ o TEb I oSJ^P. 0 ti;t'Htc^>^ < So 
[0 0 7 7] ^3ti. EbloSJ^S:t;K;l/-:^m:^J©JSiiffl 

[0 0 7 8] ms^mm-t^t. miimm^LZL^y hit. 
Eb\om^yu ^ 1 0 0 tntimm::i'^y K^^§§ 1 0 

rv ^XM^^ =1 ^ - U V }- 1^: a § c J: o T# 6 
n^^*^/^->^^^f&m^lt. Eblo«iJ^cO@6^TvN- F 
7=^— ^*"JS^tT-5/c:i60X5-Y-9- 1 0 HCjc-r^Tf"— ^ 

coEbloffi^fll 0 3tcfettSEbloftl^£Ofc*6ti:. CO<fe 

So ^ 1 (D^biomm^ 1 0 3tiv f'-^rj-^tcm-rs 
uTEbio^^wm-rSo 

[0 0 7 9] m^mtj^c-Di^^xommt. nmmm^^ 
^tmWimm^t(Dm^mmi^xnt>ti^o ^2coEbio 

tS^t§l0 4ti. v^^^n^y h??F^tcJtfjSLT(/^S-9->'y 
;u^<^fflLrEbio^»J^-rSo ^Wu^y h^:y':fjV(om 
SS:a'¥i^ft;^<^ffib/cEbloSiJ^^SiHiS^pfi^^ 
JO <^^L/cEbloPJ^(7)^EbloSiJ^;^ffiti. ^2cOEbloffi^ 
§11 0 4tc*3V>T3iiSprfieT'feSo i^L/ccfc^^&iSJg 

isb. n^micm':3<2'D^(oyjm^mmr^i^^ti^^ 

l/^o 2 0@cr)7aatcoi/-r. l^lcDEblofi^tll 0 3tc 

'D\.^x(Dmn(o^rB^mM^i^mLx. m2(DEb\(m^^ 

1 0 4C0tl-gaS^iSi6SC^;?)^T^So ffi^^P^Oit 

7 «^ Eb I osj^ ^ ^ 3 -r V N asi-r s ^^tc ojmx 

§§104ti2-3Xa'y V^<om^'^Wmil^^^{\:/ 

mmt4^^<r^^o \omm\^t5\^f^mmW'^m^^t. m 

^2^0Eblo«^^l 0 3. \ 0 AXltm^^s 
oTt/>So SJ^^n/cT^S;b^^2 0Eblojt^igl 0 
4 tc o T-^*7)ffiiE^aT'ii«g'r S C i: (c J: TS!# 

T^ 2 0tO«^i§*^^ffi^'E>*Oi:J5:D. SM^nZ-cEblo 
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[0 0 8 0] 7^-;$??^^¥iJ^;b^^r^^^'&tcti. m\ 
(OEbloti^gi 1 0 3(C<J:oTffl^;?n^EbloCDSgti^ 
2<0^b\oW^m\ 0 4tCci:^TliJ^^n^Eblo(0:mgcfc 

<j5:^^. ^2tOEblo^i^g§l 0 4tc<J:oTiiJ^^nfc 
EblocofflgO(5-5*^J:<^§o Sv^PO^S^fi. /^-T 

-:5v^Tl^^o 1 0 5\.t7.^-J^ 1 0 6^SiJ 

n/cEb io;&m:^if«r^tc^^-r m^m o mtim o mm 
^cmm-r^o stR^n/cEbiotix^^y^i oecomMz 

^bM'^^i-^VHft^tll 0 7ti. S»^^n/cEbloi:mil 
(TDEblotcou^T^ir^ya-tr-y^t (^^-^-r) tCcfc-pT^ 

A6ss^ ^ n/csi{SEb_ I o_TH t ^im C (Dim^^ 

tcSov^rffi;bStJfflie'y h^^^L. ^Ki^co^^f^^ 

mm\£y hi^t. mm^m^i otc^sv^r-r-^^f ^y ht 
[0 0 8 1] ^ 1 coEbioit^§§i 0 3(omm(omm^m 

/^-v'^^^{i^RC= {rlc, r2c, . . . , r 
Kc} . r'-i^m^t^^-^u-y hn^t<D^^^^ hJV 

DP={dl,d2 dK} RU^^ U 

'^^h;bPPl= {p 1 a, p2a pKa} 

&t5PP2= {plb. p2b pKbf T*^ 

[0082] yu'y^20 1 :^t5 2 OZi^t. ^M^^ h 
;Kcoi^r«tS5aii^^fft-^o yn'v^ 2 0 3. 2 0 

[0 0 8 3] -r^t^*-^. m 1 hyi/D p^4^-v u 

x^B^WtU. gftt- 2 00/^xfi^^jfjp^-r^o c 

2 OtcJ:oT^^nTi/^^o §fim^}i^§§2 2 0(i. 
:/n^y^201, 202. 203. 204. 2 0 SR?/ 
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>^n>y^2 0 8 (fl^mtlStBfg) ti:. CtD<fc3^S^ 

^^^M^^«^§fifi^i:^oMfi. :rn^y^2 0 7tc 
<i:oTSm^n^o COM^^'JfflUT. yD'y^2 0 9 

2 1 0 (EbloSm§§) f±Ebio^mm-r§o 
70 [0 0 8 4] m4K^if^Eb\o(Dmmmmitmm^^h 

[0 0 8 5] /^-f o-y h??^tC^jSLTl/^;5M{@(0^t> 

tt^^2coEbioii^§ii 0 4tct.3gffl-r§o sm^n/c 

[0 0 8 6] 

imm^h^^ *:^B^tcj:^Ebioaij^ffi(OffSi7b^og(a 

[0 0 8 7] a^^nfci/X-rATti:. 

ctt^r-^^o ^i^'fjvm'^m^niim^^i^E. Ebio 
[0 0 8 8] mm^nrc. EbioBmcf-^pm^miR 

Eb!offi7bVj^;^^,^^'g-*^>^^/^->/^^— ^^i^v^ 

[0 0 8 9] §{iEblofii:6Vh^V^^'&. 
l^:7x — >^:/<>'(?)P^. 1 OCOXn^y hfrc^ptt^M-^/cr' 

^n/c^»?ffi^T(i. T'-^¥iJ^Op.D^t0^l/>Xo^y 

^Ebloffl^tcti^A6'rtc^<o CCOct-^tc. 1-ocOXa 
-y FtC^tt^^o/cf^-^^f*J^O§(;b^^<^oTt>. ^ 

[^1] :^^m^cmm^ti^^^m7s^''-u<Dyiy-L.m 

50 is^^f o 
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